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(54) METHOD FOR CUTTING SEMICONDUCTOR SUBSTRATE 

(57)Abstract (a) 
PROBLEM TO BE SOLVED: To provide a method for cutting a 
semiconductor substrate capable of efficiently cutting a semiconductor 
substrate, along with a die bond resin layer, on which a sheet is pasted 
with the die bond resin layer interposed. 

SOLUTION: A planned cut 9 by a melting process region 13 is formed 
inside a silicon wafer 11 by generating multiphoton absorption. Then an 
adhesive sheet 20 pasted on the silicon wafer 1 1 is expanded. Thus, the 
silicon wafer 1 1 is precisely cut into semiconductor chips 25 along the 
planned cut 9. Since cut surfaces 25a and 25a, facing each other, of 
adjoining semiconductor chips 25 and 24 come apart from each other 
from a tightly contacted state, a die bond resin layer 23 is also cut along 
the planned cut 9. Thus, the silicon wafer 11 and the die bond resin iayer * 
23 are cut more efficiently than by cutting them with a blade not to cut 
a base material 21. 
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!Hi#ttx" tefi/-h2 OO^X/^VK^tutCfToT 

[00 5 8]^T, (a) iZTjk? £o \Zv 

->.F««J1 2 3 y7'2 5 fcHSOJMBfcSWr 

^tit^^ Sfc." ^V#>F«W12 3fcUVBMfcffl 

Tx HI 3 (b) Jc^-Tcfc^tc. *Sttfy^2 5^ 
K7U-A2 7WVK7 F±IC«BU ) fc««C «fc ») 7 

40 ^7~g^tS 0 

[0 0 5 9] J^±<D£5fc:. v^'J^xAl lOM 

gP£^BS^^9^J£f£LT^So *©fc«> v ->Unv 
9x/vi : i|c|fiO(?r»6tlfctt»S/— F2 0*Ji*X-/< 

>K*rs^. w^gaot^'j^^iM i 
fo^t> Bo^^ftf 772 5, .2 5oaiRrr*». 

so Kl2 5a, -2 5a^ %]*bl±mm L/cttS^:^ D . ft 
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123 fc«J»rK£gP 9 \Cfe-oTty%\'ZtlZ> C £fc:S:£ 0 

^x^M lS:r/^V^>F^^2 3^®f^gP9tC 
» o T^j»f -r 3 C £ # pT^C & -5 0 

[0060] Lfrfc. BSO^a^^^y? 5. 2 5 
0«fRl"r^^®2 5 a, 2 5 a#S3A6&5WcS53gb 10 

CO 0 6 1] £(l<D^j3y«)xAl l co^»f7?i£te. 
01 4 (a) (e^Tci:^^. fcfcgi/— F 2 0£ro:^X>^ 

■^y^xAi nc^L^t/^^fco/c^ 0 1 4 
(b) tc^-Tcta^. ttfv'-h2 0^x^X^yKt 
3fu^ ^^^a5 9^gj^^L/cfijni 5£rf§£;* 20 
•g\ cOfJni 5^i/'Jny^xAl 160^ffi3hS® 
1 7 £k:£U^2-£Tt>J;i,\> C(omtxl 5£rf£££-££ 

^Sr^Sgpg^oTi/Un^^^^M 1 (DMffi 1 7tc 
[0 0 6 2] M<t5t, 9J»r^gP9 0JB^> ^Bft 30 

^graot^'j^^xA 1 1 fcixh isXZ&v, 

«JK^Si59 fc&oT^U riv^x^ 1 1 ^Bfl 
T^te< S^T5*^<^Br^n/' ; :^S{t:^^y2 5 

V n>-)xA 1 1 tftSO Wt^ti/cKf i/- h 2 0 ^te 

Kt)^a^«*^^^2 5. 2-5<D»fa-r . 
5W2 5 a, 2 5a#» S^^fc:^SLfctt^*\G, 

3>*xai 7tC?g«LT^^c^^>K^ 
fiiS 2 3 fc*«J8rffi 2 5a tcj&o T«JK* ft* 40 

9J8r LfciAcfc o \c LT-> Uny^xAi 1 KXJF^-T 
ymmm 2 3 Ffc: £ *3 <2J£r:T£ <fc 3 &g^fc:£fc 

^*U£. ti5^a$fi<>"Ja^ X Ai lStf^V. 
.'*:> F«W»2 3 *«WrFffiS& 9 £jQo T«JK-T £ C £ 

[0 0 6 3] S/yn^xAi ro»S*<*<38: . 

«^^gP9k:?aoTX h UX*4i;j^<T 
fc, H I 4 (b) "fc*irj:5fc y V]m j f'7£&9*&&t 
LfcfUni 5^;>U3^x/n 1 10Sl3hIIl 7 so 



[006 4] ^/c, 01 5 (a) M;jrr £ 5 K:> "'^J3 
1 3fc£S«Br5^gP9*:JBjSU S®3^fjm 5* 

Has-arTfew-tf, «WLT»sn*¥»**y:/2 5 

TM<tZ>££tfT*Z2> 0 —75". 01 5 (b) kl^Ti: 
olc^ ^/'Jn^xAi 1 €>rt"SP«c^ttSSffi 1 7&6§ 

izmmwmmmi 3*cj:3«w^ffi9*j£/£u mm 

1 7 KM*! 1 5^JI?^TWH »fi/-h2 0(0 
ai^X^> KttoW*> KSttitJl 2 3 *fi!g&< 

[0 0 6 5] liii/-h2 0^LT, 'Jyf7^ 

#u££*±<D riE-5000 GSS*) J fcffll^fcJf^ 

b^iso— ao«^*^-rsaH-efe»). 01 6 (a) 

tete*^- F 2 0 Ox^x^y KIBteBl^Ottlg. 0 1 
6 (b) F2 OO^^X/^VF^CDtt^ 0 

17 (a) tiJSfi/- h 2 0 ©x*X/< V K«7ftO« 
017 (b) tt*iftf7^2 5(Dt!^77^ 

[0 0 6 6] 016 (a) Ka^-JcSfc:* tt»S"— F2 

^7y2 50»lR]t§Wl2 5a, 2 5atimSbfc: 
Br^nri^^o 016 (b) iCTjk-t&olz^ 

[0 0 6 7] c (D<}: 5tc LTfef 5/- h 2 0 ©x^X^ 

■vHwrrsk. 017 (a) ica^rj:5ic-. : jf^# 

>KtMB*2 3feffl^cD^9ft^^^ , 2 5«fcffl»f^n 
So COfcr 'a^fclllllLfc*f»f 7^2 5. 25 

Ho8f'>- f 2 o <e>»* 2 i ±ici* y vmm 

I2 3att, *m&?-v-72 5 05JKI2 5 a^g^ 

-?2 5(DW«ffi2 5 a^S.O^*>F«flgOti*tfJL. 

^ei^te:R&±^nSo ^Lt, 017 (b) 

le. ©SziU^ hS^l^T¥»ftf7^2 5*«»f*. 

; [0 0 6 8] tt*5. ^t:yFSiii2 3»ff8tto 
«S^e»ft^cJ:3^:^^K:ti, 01 8K:^-ri:^ 
K:^ S^Jcj8Pabfc^».«:^'y^2 5, 2 5K^ttg5/ 

— h 2 o toss 2 1 Fmmm 2 3 tm* 
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cmaD, 7^2 5^Brl2 5a 

fOSItSft^tO FffiBgA 2 3 O^JWfffi 
23 a ^^$ff-^ti:5c:^^T^5 0 
CO 0 6 9] £/c, 01.9 (a) fcaR-T «fc5 fc. S»2 
lRtfUVlSft:<»flgB2 2«rWLT&5tta>'— h 2 0 

' : f&Rs&matLit& mi 9 (b) K^-r^tc, » 

T% >"J 3>«>xa 1- 1 ^ftf7^2 5 MKLT 10 
fccfcVV COWIC^ tt^5/— F 2 O^r^bT^yrr 

^ l±2>frlz$hm&< is*) n>">x» 1 .1 ^«J»HP^SS 

[0 0 7 0] fLT, g#2 lMUVSfeiIi'2 2 
4SLT^i.ttfi/- F 2 0*fl|V\fcS/U nyJxA 1 
-.10«IW* , ffifc43V^Tfe. 0 1 9 4#?SLT^bfcJ: 
5fc:> ttSv'^h 2 O^Ji^^^VF-r^M^^ti. 
^£»9*^fcLfcM*i#$/y 3y«)xAi ncfg 
£L&V\1^7c#T3:<. H2 Ofclacf 20 
-h2"0*i+7;<>K«"(H2 0 (b) ) Sulc. ty 
K^£ffi9*j^fcL;fc*Jn.l 1 
©Sffl3i:Ill 7 tlcwm^^X^^ CM2 0 
. (a) ) o £fc. 0 2 UCaVric^fc:. ifef>:~h2.0 ; 
tx*x;OKt« (H2 1(b) ) Mfrc. SWrRtfiB 
.9*fij££Lfcffl*l : l 5&->V a^^jr/M l<Dgffi3 
fcPJ2£-£TfecJ:i^l, (02 1 (a) K <£VH±02 2 
^-Tcfc^JCx I4i^-h 2 0 4x+7/^Kt5 (0 

22 (b) ) mic mtt&B9&ia&hCitmtii 5 

^>>j3^)iAl lOlffil 7tCPJ31^-frTfe<fcV> so 
(02 2 (a) ) o 
[0 0 7 1] 

^jt ^ ft^a^a < «»-r set & * 0 

..[01] "*|gfiBBJSfc:«S is— if J!rax^?i £ i * ^ 

[02] 0i^^-r^#s«on-ii^c:»orc»f® 40 
0T*s^o - 

[03] *^^JB^k«SU---»fJfraX^}£k:i:^ U-1f 

[04] 03^^^ftSffitOIV-IV^c:ifto/c»rffi .. 

,[05] 03K:^T^(*Sffi^v-^c}&o/cBrM0 

[0 6] *HfigJBffifc:&£ u-ifirax^rffitc J: s gnfcs 
nrc^«^Sfi(D^®0T*fes o 

[07] *^6&^c&* IfinX^S^i: so. 
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[0 8 ] *nffimmic&%> if&nx^Sc * u— 

[09] #HfiBB^c«£ U-lf inx^go«EBS«dc0 

[010] *mmmmicmzu-^hnj:mwic£z>qj%T 

So 

[0 1 1] ^fifiJBffiJcfiRS^Unv^i/NO^lBr^rtt 
*SiW"rSfcA&0«SH"e*t). (a) li>"j3y«)i 

A^i^h*w»)Wten/cm (b) as/un 
[0i 2] ^ffijgffi^s^yriv^aL/No^iBr^rs 

*KWr*fc s »©*aeHTJ&tK (a) -tttt*i/— hAi 

o:*x/OKarnfc«iB.. (b) Mcf^Mt 

[01 3] ^SB^aiKifiKS^yriv^jL/NOftlSf^S. 
^KWrSfeftO^HTfet). (a) t±«»f^n^^-. 

fcttfk (b) ld:¥«ft^y#^#^Ftirm«^ 

[0 1 4] *IUBJBffifc:«s^y3V>x/\©«IBf^rit- 
tc 43 s > y n > ^ x / > h mm ^SSff o Hosier II 
xt0T*fc*K (a) «W»rFSffl*jeiSi:Lrc»jn*^ 
£LTlr>fcOvBHk (b) tt«WrPffiff*jEjiS4:Ufea9 

[015] *$m5&micmzisyz2>v3Lj\o®mj3& 

fc45»*5/y3>«>x/Nfc«»rPa»fcOM«*^« 
SHTfeD, (a) tt^Bf^S^ejSfcbfcWnWi/ 
ya^x^Sffi^JjiLTi/^im (b) t±«JBr 

-■^a^eis ^ LfeMntfs/ y p v> x/^sffimpM 

[01 6] **fl^||fci»*2xyri>^x7NO«W*iS 

is»«*KW-r^fe»o«a:Hi?*o. (a) a» 

S^- h^oi^X^V K^5&IgOSl, (b) 

[017] *lltt«ffi«c_«as/y3.x^-x^a)«i»f*3£ 

^«*KW-r«fcftO«3SHT?«»). (a) tttt 
S^-Fojl^X^VF^T^OI^. (b) 

[0i 8] *njsjgffi(cfi6si/y p>«>xyN^gf^rS 
[0 1. 9 ] *HMlk:S§ U □ y «> x / N<D«IBf73 a 
tf^La^JB**8WB-r«fc«U0H"eft5. (a) 



(11) 
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(b) t±ttS5/--h*^+X/^>K$tlfcttffiTfe«o 

^fe&tfBf&znrc&cDVtm. ( b > imm-y- b ate 

[02 l] 3y)xAO^]»Wii 

^^n/cm^gi. (b) i±t&mz/-btf^*>\^> 
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comic {tecomffimiz 4oi/^r mm ^a^ig * ^ u jtain 

<D0-efe!K (a) tt«»fiiafi|«»t:J:S«IBrf^gP3b^ 
«***lfe«0«HB<. (b) l±1&mis- htf^X'^Zs 

s-fsmnmm^- i s-wtu 17-ia 20-e 

K 2 1-m 2 3-^t:>hmi, 25 
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